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(71) We, JAMES J. MURPHY & 
CO. LIMITED, a company of the Irish 
Republic, of 58 Leitrim Street, Cork, Ire- 
land, do hereby declare the invention, for 
5 which we pray that a patent may be granted 
to us, and the method by which it is to be 
performed, to be particularly described in 
and by the following statement:- 

The present invention relates to a flow 

10 control valve for dispensing beverages con- 
taining gas in solution from a pressurised 
system, such flow control valves are often 
called taps. 

It is the practice to store draught beers 

15 such as ales and stouts in pressurised casks 
using a gas, such as carbon dioxide, as the 
pressure medium. This avoids problems of 
deterioration and acetification which will be 
caused by the contact of air. 

20 There are however certain problems with 
the dispensing of ales and particularly stout 
from pressurised vessels. The major prob- 
lem is to obtain a suitable *head' that is to 
say a sufficient volume of froth on the top of 

25 the beverage after the beverage has beeft 
dispensed and the major portion of the gas 
in suspension have had time to settle out 
from the beverage. It is also important that 
such a head be of consistent quality and that 

30 it remains during the process of drinking 
whether the beverage is taken quickly or 
slowly. In other words the head must remain 
on the top of the beverage for some time. 
In Irish Patent Specification No. 24124 

35 there is provided means for dispensing at 
substantially constant pressure, beverages 
which contain gas in solution comprising in 
combination a pressurised container: means 
for feeding the liquor from the container 

40 through a delivery passage to an outlet: 
a two/position on/off tap for starting and 
stopping flow through said delivery passage, 
and a constriction located in the delivery 
passage (such a constriction being a reduc- 

45 tion in the cross-sectional area of the deliv- 



ery passage relative to the normal cross- 
sectional area of the pipe work) and consti- 
tuted by one or more apertures of fixed size 
in use, the length of the constriction in the 
direction of flow of the liquor being so short 50 
as to produce a sudden drop in pressure, the 
maximum distance across any part of the 
constriction normal to the flow of the liquor 
being such as to produce a fine bubble size in 
the liquor and the aggregate cross-sectional 55 
area of the constriction between such as to 
permit reasonable throughflow for dispens- 
ing purposes, and there being when the tap 
is open no constriction in the delivery pas- 
sage downstream of the constriction which is 60 
of less aggregate area than the aggregate 
area of the apertures in the constriction, the 
combination being such that upon the tap 
being opened and flow taking place through 
the constriction, the pressure on the liquor 65 
downstreani of the constriction is immedi- 
ately reduced arkd the liquor thereafter pro- 
ceeds down the delivery passage to the out- 
let at substantially atmospheric pressure the 
sudden pressure drop occasioned by the pas- 70 
sage through the plate releasing gas in solu- 
tion from the liquor, so that a homogeneous 
fine and regular head is formed when the 
liquor is dispensed into a glass. A particu- 
larly suitable form of primary constriction as 75 
described in this Irish Patent Specification 
No. 24124 comprises a perforated disc hav- 
ing a number of apertures of fixed size - 
conveniently round holes - the disc being 
removably mounted in the delivery passage 
so that the disc, having an appropriate aper- 
ture size and giving an appropriate flow rate, 
may be selected and used according to varia- 
tions in gas pressure, temperature and other 
dispensing conditions. 85 

There are certain disadvantages with such 
a constuction of flow control valve. The 
main disadvantage is that it is rather difficult 
to ensure that the valve operates positively, 
that it is sufficiently sealed and that an ade- 9Q 
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quate flow rate is achieved. The present 
invention is directed towards providing an 
improved construction of such a valve. 
According to the invention there is pro- 

5 vided a flow control valve for dispensing 
beverages containing gas in solution from a 
pressurised system, including: 

a tubular valve housing having a down- 
stream bearing surface and an upstream 

10 bearing surface; 

a downstream plunger within the housing, 
the plunger having a hollow body portion 
and an end cap engageable with the down- 
stream bearing surface, to close the down- 

15 stream end of the housing, the downstream 
plunger having an external cross-sectional 
shape relative to the internal cross-sectional 
shape of the bore of the housing such as to 
form a downstream passageway to permit 

20 the flow of liquid therethrough, the body 
portion having a plurality of circumferen- 
tiaily arranged radial holes communicating 
between the interior of the body portion and 
the passageway; 

25 a hollow inner plunger of substantially 
tubular shape engageable with the upstream 
bearing surface and projecting into the hol- 
low body portion of the downstream 
plunger, the inner plunger having an exter- 

30 nal cross-sectional shape relative to the 
internal bore of the housing such as to form 
an upstream passageway to permit the flow 
of liquid therethrough; and 

means for moving the downstream 

35 plunger to a first position whereby engage- 
ment of the end cap on the downstream 
bearing surface is broken and liquid is per- 
mitted to flow through the inner plunger, 
into the hollow body portion, through the 

40 radial holes, into the downstream passage- 
way and out of the valve, and for moving the 
downstream plunger further away from the 
downstream bearing surface into a second 
position to engage the inner plunger causing 

45 it to move out of engagement with the 
upstream bearing surface, whereby liquid is 
permitted to flow around the exterior of the 
inner plunger into the upstream and down- 
stream passageways and out of the valve. 
50 In one embodiment of the invention the 
means for moving the downstream plunger 
is a cam operated spindle mounted within an 
extension of the valve and bearing against 
the downstream portion of the end cap, the 
55 external cross-sectional shape of the spindle 
relative to the internal cross-sectional shape 
of the extension of the valve being such as to 
permit the relative unrestricted flow of 
liquid therebetween to the cam which is 
60 arranged to provide, depending on the posi- 
tion relative to the spindle, restricted or 
unrestricted flow to an outlet tap. In this lat- 
ter embodiment the cam is formed from a 
round bar mounted in the extension of the 
65 valve transversely to the spindle, the spindle 



engaging cam surface being formed by a 
cut-out slot, forming in cross-section a seg- 
ment of a circle, a circumferential liquid pas- 
sageway being cut in the bar, the cam being 
so arranged that when the downstream 
plunger is in the first position liquid flows 
past the spindle against the cam surface and 
around the circumferential passageway to 
the outlet tap and when the downstream 
plunger is in the second position liquid flows 
past the spindle against the cam surface to 
the outlet tap as well as through the cir- 
cumferential passageway. 

The invention will be more clearly under- 
stood from the following description of a 
preferred embodiment thereof given by way 
of example only with reference to the 
accompanying drawings in which:- 

Figure 1 is an end partially cross-sectional 
view of a beer tap formed from the flow con- 
trol valve of the present invention. 

Figure 2 is a left-hand view of the tap of 
Figure 1 with portion removed. 

Figure 3 is a side cross-sectional view of 
the tap in the off position 

Figure 4 is a side cross-sectional view of 
the tap in the first position; and 

Figure 5 is a cross-sectional view of the 
tap in the second position. 

Referring to the drawings the flow control 
valve comprises a tubular housing or valve 
body 1 connected at its downstream end 
directly to an extension of the valve includ- 
ing a transverse cylindrical housing 2 in 
which is mounted a spout having an outlet 3 
and an internal flow guide 4 within the out- 
let 3, together forming a conventional outlet 
tap. 

An inlet pipe 5, having a coupling 6 for 
connection to a beer cask, is mounted on the 
valve body 1 by means of a clamping nut 7 
which engages a threaded inlet ring 8. The 
threaded inlet ring 8 is provided with a lock 
nut 9 and engages a knurled nut 10 mounted 
on the cylindrical housing 1. An 0 ring 11 is 
mounted on the inlet pipe 5 by a support 
seating 12. A circular support plate 13 is 
mounted on the exterior of the cylindrical 
housing 1 between the knurled nut 10 and 
the threaded inlet ring 8. A bushing 14 is, 
mounted on the cylindrical housing 1 and 
projects into it. The bushing 14 forms a 
frustro-conical upstream bearing surface 15. 
Longitudinal grooves 16 are cut in the 
exterior surface of the bushing 14 to facili- 
tate the formation of an upstream passage- 
way 19. A hole 17 connects each groove 16 
with the interior of the bushing 14. An 0 
ring 18 is mounted between the bushing 14, 
support plate 13 and threaded inlet ring 8. 

A hollow inner plunger 20 is mounted in 
the housing 1 and is biased into the housing 
1 by means of a spring 21. The inner plunger 
20 is provided with a frustro-conical bearing 
surface 22 which engages the bearing sur- 



70 



75 



80 



85 



90 



95 



100 



105 



110 



115 



120 



125 



130 



aX>CID:<G8 152229SA I > 



3 



1,522,295 



3 



face 15 of the bushing 14. The inner plunger 
20 projects into a downstream plunger 25 
having a hollow body portion 26 and an end 
cap 27 which engages a downstream bearing 
5 surface 28 on the housing 1. An 0 ring 29 is 
mounted on the end cap 27 to provide a seal 
between the end cap 27 and the downstream 
bearing surface 28. A pair of longitudinal 
grooves 30 are provided in the outer surface 

10 of the downstream plunger 25 so that the 
external cross-sectional shape of the down- 
stream plunger relative to the internal 
cross-sectional shape of the bore of the 
housing 1 is such as to form a downstream 

15 passageway 31 to permit the flow of liquid 
therethrough. A plurality of circumferen- 
tially arranged radial holes 32 connect the 
interior 33 of the body portion 26 with the 
passageway 31 a spring 34 is mounted be- 

20 tween the downstream plunger 25 and the 
bushing 14. 

A spindle 40 is mounted in the housing 1 
and is provided with four longitudinal 
grooves 41 such that its external cross- 

25 sectional shape relative to the internal 
cross-sectional shape of the bore of the 
housing 1 where it islocated is such as to 
permit the relatively unrestrictive flow of 
liquid therebetween. The spindle 40 engages 

30 the end cap 27 and projects into the trans- 
verse cylindrical housing 2 and engages a 
slot 50 in a cam, namely a round bar 51, 
forming part of the means for moving the 
downstream plunger 25. The bar 51 is pro- 

35 vided with a circumferential liquid passage- 
way 52 and a pair of grooves which contain 
0 rings 53, (see Figure 1). A handle 54 is 
mounted on the bar 51 by a bolt 55. A pin 
56 is mounted on the bar 51 and engages a 

40 slot 57 in the housing 2; the slot 57 and bar 
56 control the movement of the handle 54. 
In operation, when the handle 54 is in the 
upright position as illustrated in Figure 3 the 
inner plunger 20 bears against the bushing 

45 14 the frustro-conical bearing surface 22 
engaging the frustro-conical upstream bear- 
ing surface 15. Thus beer cannot pass be- 
tween the exterior of the inner plunger 20 
and the bushing 14. Similarly the end (jap 27 

50 bears against the downstream bearing sur- 
face 28 preventing any liquid being deli- 
vered into the groove 41. 

Referring to Figure 4 when the handle 54 
is moved into this first position the bar 51 is 

55 turned which causes the spindle 40 to be 
moved against the end cap 27, breaking the 
seal between the 0 ring 29 and the down- 
stream bearing surface 28. It will be noted 
that the frustro-conical bearing surface 22 

60 on the inner plunger 20 still engages the 
frusto-conical upstream bearing surface 15. 
There is now a passage for the beverage 
through the inlet pipe 5, threaded inlet ring 
8, interior of the inner plunger 20 to the 

65 interior 33 of the downstream plunger 25. 



The beverage can then flow through the 
holes 32 to the downstream passageway 31 
and from thence between the end cap 27 
and the upstream bearing surface 28 to the 
grooves 41 and through the groove 41 to the 70 
slot 50 and round the liquid passageway 52 
into the outlet 3 and then into the glass. It 
will be appreciated that the route taken by 
the beer and the number of constrictions to 
which it is subjected is such as to provide a 75 
beer with maximum *head\ 

When the handle 54 is moved to the sec- 
ond position illustrated in Figure 5 the bar 
51 moves the spindle 40 further into the 
housing 1 causing the end cap 27 to move 80 
the inner plunger 20 upstream so . that its 
frustro-conical bearing surface 22 disen- 
gages the frustro-conical upstream bearing 
surface 15. The beverage can now flow 
through the inlet pipe 5 around the exterior 85 
of the inner plunger 20 and between it and 
the upstream bearing surface 15. through 
the holes 17 to the grooves 16 and upstream 
passageway 19 and from hence to the 
grooves 30 and into the downstream pas- 90 
sage way 31 and from thence around be- 
tween the end cap 27 and the downstream 
bearing surface 28 and into the grooves 41. 
It will be noted that the beer can then travel 
across the slot 50 to the outlet spout 3 as 95 
well as around the bar 51. There is thus rela- 
tively no restriction on the flow and this will 
produce a flat beer. It will be noted that the 
end cap 27 seals the irmer plunger 20 pre- 
venting passage of the beer through the 100 
holes 32. 

The number of holes- and grooves on the 
bushing 14 may be varied to alter the flow 
rate. Similarly, the 'quality' of the head may 
be varied by changing the number and 105 
dimenions of the holes 32. In one embodi- 
ment of the invention the holes 32 are 0.6 
mm diameter holes. A possible range of hole 
size is 0.4 mm to 2.0 mm. 

WHAT WE CLAIM IS:- 110 

1. A flow control valve for dispensing 
beverages containing gas in solution from a 
pressurised system, mcluding: 

a tubular valve housing having a down- 
stream bearing surface and an upstream 115 
bearing surface; 

a downstream plunger within the housing, 
the plunger having a hollow body portion 
and an end cap engageable with the down- 
stream bearing surface, to close the down- 120 
stream end of the housing, the downstream 
plunger having an external cross-sectional 
shape relative to the internal cross-sectional 
shape of the bore of the housing such as to 
form a downstream passageway to permit 125 
the flow of liquid therethrough, the body 
portion having a plurality of circumferen- 
tially arranged radial holes communicating 
between the interior of the body portion and 
the passageway; OQ 
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a hollow inner plunger of substantially 
tubular shape engageable with the upstream 
bearing surface and projecting into the hol- 
low body portion of the downstream 
5 plunger, the inner plunger having an exter- 
nal cross-sectional shape relative to the 
internal bore of the housing such as to form 
an upstream passageway to permit the flow ' 
of liquid therethrough; and 

10 means for moving the downstream 
plunger to a first position, whereby engage- 
ment of the end cap on the downstream 
bearing surface is broken and liquid is per- 
mitted to flow through the inner plunger, 

15 into the hollow body portion, through the 
radial holes, into the downstream passage- 
way and out of the valve, and for moving the 
downstream plunger further away from the 
downstream bearing surface into a second 

20 position to engage the inner plunger causing 
it to move out of engagement with the 
upstream bearing surface, whereby liquid is 
permitted to flow around the exterior of the 
inner plunger into the upstream and down- 

25 stream passageways and out of the valve. 

2. A valve as claimed in claim 1 in which 
the means for moving the downstream 
plunger is a cam operated spindle mounted 
within an extension of the valve and bearing 

30 against the downstream portion of the end 
cap, the external cross-sectional shape of the 
spindle relative to the internal cross- 
sectional shape of the extension of the valve 
being such as to permit the relative unre- 

35 stricted flow of liquid therebetween to the 
cam which is arranged to provide, depend- 
ing on the position relative to the spindle 
restricted or unrestricted flow to an outlet 
tap. 

40 3. A valve as claimed in claim 2, in 
which the cam is formed from a round bar 
mounted in the extension of the valve trans- 
versely to the spindle, the spindle engaging 
cam surface being formed by a cut-out slot, 

45 forming in cross-section a segment of a cir- 
cle, a circumferential liquid passageway 
being cut in the bar, the cam being so 
arranged that when the downstream plunger 



is in the first position liquid flows past the 
spindle against the cam surface and around 50 
the circumferential passageway to the outlet 
tap and when the downstream plunger is in 
the second position liquid flows past the 
spindle against the cam surface to the outlet 
tap as well as through the circumferential 55 
passageway. 

4. A valve as claimed in any preceding 
claim in which the upstream bearing surface 
is formed by a bushing projecting into the 
housing,the interior of the bushing being 60 

•connected by a hole with its exterior in the 
housing, the diameter of the hole and the 
external cross-sectional shape of the bushing 
in the housing relative to the bore of the 
housing being such as to permit the rela- 65 
tively unrestrictive flow of the liquid there- 
between. 

5. A valve as claimed in claim 4 in which 
the upstream bearing surface is of frustro- 
conical shape and cooperates with a simi- 70 
larly formed surface on the inner plunger. 

6. A valve as claimed in any preceding 
claim in which the inner plunger is biased 
towards the upstream bearing surface by a 
spring mounted on the exterior of the inner 75 
plunger. 

7. A valve as claimed in any preceding 
claim in which the radial holes in the down- 
stream plunger are round and have a diam- 
eter within the range 0.4 to 2.0 mm and are 80 
symmetrically spaced around the plunger. 

8. A valve as claimed in claim 7 in which 
the holes are 0.6 mm diameter holes. 

9. A valve as claimed in any preceding 
claim in which the liquid passageways are 85 
formed in the plungers by longitudinally 
extending grooves. 

10. A flow control valve for dispensing 
beverages substantially as described herein 
with reference to and as illustrated in the 90 
accompanying drawings. 

F. J. CLEVELAND & COMPANY 
Chartered Patent Agents 
LONDON WC2A IJQ 95 
Agents for the Applicants 
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